Several different structural morphologies may develop due to a wide range oí the operational conditions that may exist during solidification. It was reported that the structural morphology affects the corrosion resistance. The aim of this study is to investigate the influence of the longitudinal (columnar) and transversal (equiaxed) structures of the same sample upon the corrosion resistance of pure aluminium and zinc castings. In order to obtain both longitudinal and transversal structures a vertical upward solidification apparatus was used. The corrosion resistance was analysed by the EIS and Tafel extrapolation methods in a 3 % NaCl solution. The investigation has shown that both structures present similar corrosion behavior.
INTRODUCTION
It is well known that mechanical properties depend on solidification structure. The literature presents several papers relating mechanical and microstructural properties'^ like yield strength and grain size' ^"^^ or ultimate tensile strength and secondary dendrite spacing ' \ Several different structural morphologies may develop due to a wide range of operational conditions and various growth forms during the solidification process. It is also well known that structural parameters are strongly influenced by thermal behavior of the metal/mold system imposing a close correlation with the resulting solidification structures' ^^ and affecting the mechanical behavior. On the other hand, the structural morphologies also play an important role in the corrosion behavior of materials. A number of experimental studies have pointed up effects of the structure upon the corrosion resistance by various structural forms, in a number of processes' K Therefore, it is clear that structural parameters including alloy composition, porosity' \ grain size'^ ^^^ ^^^ and both amount and homogeneity distribution of second phases' ^ can also be important parameters for both mechanical and corrosion properties. The aim of this paper is to investigate the influence of two different solidification structures on the same sample of zinc and aluminium specimens. Both
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MATERIALS AND EXPERIMENTAL PROCEDURE
During solidification, heat flow conditions and the preferential growth crystallography are parameters that control the growth direction of columnar grains, which consist of a band of elongated crystals parallel to the direction of heat flow. The equiaxed structure is characterized by the growth of grains of different orientations and neighbouring grains are not necessarily parallel to each other, as is the case for columnar grains^ \ In this study, the equiaxed structures were obtained from transversal sections of the ingot presenting columnar structure as shown in figure 1 . The columnar structures of both aluminium and zinc samples were obtained by using a water-cooled vertical upward solidification system which is detailed in a previous article^ . Although accelerated corrosion testing is widely used since the early 1900s ^ \ for some particular situations, the excessive aggressiveness of the used solution could mask the real materials performance in the initial stage of the corrosive phenomenon^ .
The electrochemical techniques and the polarization method were chosen to investigate the material corrosion performance.
In the present paper, the experimental electrochemical impedance spectroscopy (EIS) tests were conducted in a 3 % NaCl solution at room temperature by using an EG & G Princeton Applied Research, model 273A potentiostat coupled to a frequency analyser system, SOLARTRON model 1250, a glass corrosion cell kit with the working electrodes (Zn and Al samples), a plate platinum counter-electrode and saturated calomel reference electrode (SCE) as prescribed by the ASTM standard G3 ^^"^l
The polarization tests (PT) were also conducted in a 3 % NaCl solution at room temperature by using the above mentioned potentiostat in a scan rate of 0.2 mV/s from -250 mV (SCE) to + 250 mV (SCE) in an open-circuit and an automatic data acquisition system. The polarization curves were plotted and both corrosion current and corrosion potential were calculated by the Tafel extrapolation method^^"^ ^"^"^ ^^\
The EIS tests were performed between a 100 mHz and 100 kHz frequency range. Before each corrosion test, the as-cast specimens were ground by using a 600 SiC grinding paper, cleaned and dried by airflow. The EIS and polarization tests were performed during 15 and 40 min, respectively.
water-cooled vertical upward solidification system Figure 1 exhibits the schematic representation of the longitudinal and transversal sections presenting columnar and equiaxed structures, respectively. The cooled vertical upward solidification system allows a wide range of growth rates to be attained, permitting to obtain both coarse and fine columnar structures. It is well known that the way the heat flows across the metal and metal/mold interfaces, directly affects the evolution of solidification process and plays a notable role in determining the freezing conditions within the metal^^'^^l In the present work the operational conditions used during solidification were intended to obtain columnar structures. In a previous work^ \ the comparison between coarse and fine structures in both columnar and equiaxed morphologies has permitted to concluded that coarser structures of both Al and Zn samples present better corrosion resistance than finer structures. The equiaxed morphology has proved to have a better corrosion resistance than the columnar morphology^ \ The experimental results of the test EIS for both metals are presented in figure 2 The zinc samples have also presented similar results in terms of the corrosion behaviour for both sections performed in FIS and polarization tests. In the Zn analyses, the observed scatters were about 1.22 times and 0.5 %, respectively for corrosion rate and corrosion potential. In general, by analysing the above results it is possible to conclude that the transversal section (from columnar structure castings) presents a similar corrosion resistance with regard to the longitudinal structure. The analysed equiaxed structure in this study can be seen as a pseudo-equiaxed structure. As reported previously, there exist a reasonable difference between the real equiaxed and columnar structures in terms of the corrosion behaviour^ \ This scatter can be explained due to differentiated growth and morphology formation. Heat flow conditions may generate finer or coarser grains, which can induce different corrosion resistances^ \ For commercially pure metals, the grains boundaries have a high influence upon the corrosion resistance due to the presence of defects, plastic deformation and small amount of segregated impurities. Thus, considering only the grain boundary effect, coarser grains will contribute to improve the corrosion resistance.
Figuro 1. Representación esquemática de obtención de los secciones longitudinales (columnares) y transversal (equioxioles).
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In figure 3 , it can be observed a microstructure of the aluminium sample with the chemical etching exhibiting the plastic deformation between neighbouring grain boundaries in two different magnifications.
CONCLUSION
In this study, the role of longitudinal (columnar) and transversal (equiaxed) sections of both commercially pure Al and Zn specimens and their corrosion resistance has been analysed. The experimental results permit to conclude that the transversal section (pseudo-equiaxed structure) presents a similar corrosion resistance than the longitudinal section (columnar structure).
